Alteration of bleomycin cytotoxicity by glutathione depletion or elevation.
In part, some of the cytotoxicity of bleomycin may be lessened or enhanced by modulation of glutathione (GSH) concentrations. Enhancement of bleomycin cytotoxicity was observed when GSH levels were low and protection was observed when GSH levels were elevated. Since H2O2 is one of the reactive species produced by bleomycin catalyzed oxygen activation, we studied the effects of H2O2 exposure after GSH depletion. H2O2, like bleomycin, shows enhanced cytotoxicity in GSH depleted cells. It has been proposed that bleomycin cytotoxicity requires reducing equivalents from non-protein bound thiols (such as GSH) to activate the bleomycin-metal complex, which in turn reacts with oxygen to generate free radicals and peroxides. Our data suggest that either GSH is not required to cycle reducing equivalents to the oxidized bleomycin-metal complex, or the low levels of depleted GSH attained (less than 5% of control) were still sufficient to effect reduction. Further, our data shows that GSH in fact provides a means of protection and detoxification from the cytotoxic effects of bleomycin. Our data suggest that caution should be exercised clinically when one uses drugs that modulate GSH because there may be either enhancement of normal tissue toxicity or decreases in tumor targeted cytotoxicity resulting from bleomycin treatment.